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with faetal growth and feetal weight at birth. Maternal hormone levels should therefore monitor mothers with a bad history or where palpation suggests poor growth or there is poor maternal weight gain. Klopper (1966) confirms Coyle's views but suggests that, in 'retarded feetal growth', cestriol levels tend to flatten after about thirty-two weeks since these pregnancies fail to achieve the late pregnancy rise in cestriol excretion. This is certainly true of many of the retarded growth babies that one has to snatch from the uterus round about the 34th to 36th week. However, in the small term baby that is not so. In most cases the immediate predelivery reading is in the small baby range and this level has been reached by a steadily rising cestriol level, again along the small baby line (Fig 2) .
Discussion
In most cases the baby whose weight is below the 5th percentile at thirty-nine weeks is one who has grown slowly throughout and is probably not at serious immediate risk although his safety margin may be narrow. Such a baby with a clinically normal pregnancy is not liable to premature delivery any more than another baby. In perhaps a quarter of the cases, especially if a second feature is added, there is cessation of otherwise normal growth and a flattening of the foetal weight and the hormone levels. This is a group at possibly a little greater risk.
It is for prospective studies to tell us whether 'small for dates at term! is a serious hazard. Perhaps these babies just continue to be 'not quite so good' for always. We can select significant percentiles only when future studies tell us where the significant risk group begins. We need to study each baby in detail using obstetric history to put it into a group. We need to be careful in the selection of the siblings we use as controls. Pathological and Experimental Aspects ofFetl Growth Retardation 'Small for dates' (SFD) babies are of clinical importance to the obstetrician because of their high perinatal mortality rate. Material from the National Perinatal Mortality Survey (Butler 1965) shows that, in 1958, 68 of every thousand SFD babies born at a gestation of 36 weeks or more died during labour or in the neonatal period. Major causes of death were intrapartum asphyxia, pneumonia and massive pulmonary hemorrhage (Table 1) . Table I Mortality rates per thousand from respiratory and cerebral causes of 'small for dates' babies (birth weight 2 standard deviations below mean) born at 36 weeks and over (Butler 1965) The characteristic findings at necropsy in SFD babies who die have been clearly described by Gruenwald (1963) . The lack of subcutaneous white fat noted clinically is confirmed; the liver, lungs, and thymus are smaller than those of truly premature infants of similar weight; the body length and heart weight are, however, rather bigger than expected for the birth weight and the brain weight markedly so. The changes in relative weights of these organs result in an increased ratio of brain to liver weight, from the normal of about 3: 1 up to as high as 6: 1 in babies who are markedly small for dates, as shown by Dawkins (1964) .
Histological examination reveals maturation of pulmonary alveolar structure and maturation of renal glomeruli in accordance with gestational age. Quantitative histological study (Naeye 1965a) has shown that the reduction in organ size is due primarily to a reduction in cytoplasmic mass rather than to a reduction in cell number. Moreover there is a marked similarity between the relative weight and cellular composition of the organs of these babies and those of babies of normal weight at birth but who later die after a period of postnatal undernutrition, suggesting that SFD babies have suffered from undernutrition in utero. The brown adipose tissue in SFD babies coming to autopsy is completely depleted of fat (Aherne & Hull 1964) , explaining their poor metabolic response to cold. The thymus may show atrophy with lymphoid depletion.
Liver glycogen levels are low in SFD babies (Shelley 1964) and it is well recognized that they may die of the effects of hypoglycemia. As the newborn baby is dependent on liver glycogen stores for maintenance of its blood sugar level in the period immediately after birth and this has to maintain cerebral metabolism, the high brain/ liver weight ratio may be of some functional significance. The brains of babies dying after prolonged hypoglycemia show widespread severe nerve cell damage with pyknosis or fragmentation of nuclear chromatin in nerve cells throughout the brain and chromatolysis and swelling of cytoplasm of some of the large neurones (Anderson etal. 1966) .
Findings in the placenta of the SFD baby show much variation. Placentas of SFD babies born to women with toxwmia may be severely infarcted as a result of obstructive lesions of the uteroplacental vessels but in other cases there may be merely reduction in size with decrease in total chorionic villous surface area (Aherne & Dunnill 1966) .
A second group of SFD babies (Naeye 1965b) , including babies born of mothers infected with rubella in early pregnancy, shows different features from those described above as typical of intrauterine malnutrition. There is marked reduction in all organ weights and quantitative histological study reveals a reduction in cell population of all organs investigated.
In experimental animals there is evidence that birth weight is determined primarily by maternal environment rather than genetic factors, suggesting that adequacy of maternal/foetal transfer is likely to be of prime importance. Possible sites where transfer might be impaired include the maternal circulation to the placenta, the placental membrane and the foetal placental circulation. To some extent changes in placental membrane or foetal vessels' may themselves be secondary to alterations on the maternal side.
Undernutrition in the latter part of pregnancy in some species (such as the rat and sheep) will retard foetal growth, producing changes similar to those seen in SFD babies but this is not considered a significant cause of faetal growth retardation in man.
The possibility that foetal growth retardation might in many cases be due to a bottle neck in supply of nutrients to the placenta and feetus, rather than to lack of an adequate maternal nutrient pool or to failure of foetal growth potential, was investigated in the rat (Wigglesworth 1964) . The main uterine artery on one side was tied on day 16 of pregnancy so that the entire blood supply for the horn had to be derived from the ovarian artery; the animals were killed and examined four days later. One or more of the foetuses at the lower end of the ligated horn died off and those that remained showed varying degrees of growth retardation, often with a complete gradation in size and with the smallest foetuses at the ischemic end of the horn. Foetuses from control horns were similar in weight to those of intact control animals.
Stunted foetuses from ischmmic uterine horns showed little impairment in growth of the brain but considerable reduction in that of the liver, in similar fashion to the findings in the intrauterine malnutrition form of SFD baby. Histological study of the growth-retarded foetuses showed that organs matured as expected for gestation and that there was a lack of glycogenic vacuolation in the livers of markedly growth-retarded animals. Low glycogen levels in heart and liver were confirmed chemically in a different series of experiments. Thus it could be shown experimentally that the bottle neck in supply caused by uteroplacental ischamia can produce a similar picture to that seen in the SFD infant. This may be relevant to the genesis of those SFD babies born to women with toxemia.
In a separate experiment crystalline aflatoxin Bl was given in single dose to rats at different stages of pregnancy (Butler & Wigglesworth 1966) ; the foetuses were examined at term. The weights of foetuses from animals dosed in early pregnancy did not differ significantly from those of control groups and there were no malformations or increase in resorptions. The foetuses of animals dosed on day 16, however, were markedly smaller than those of the control groups or those of animals dosed in early pregnancy.
It seemed difficult to explain the foetal growth retardation caused by aflatoxin given in late pregnancy on the grounds of a direct effect on the feetus, as substances which cause growth impairment at this stage would normally cause feetal death or malformation when given early in pregnancy as is known for antimitotic drugs and Xirradiation. Aflatoxin could be shown to cross the placenta but there was no histological evidence that it caused damage to any foetal organ. The severity of foetal growth retardation was, how.ever, related to the severity of maternal liver damage.
We do not know how maternal liver injury impairs feetal growth: we do know that the foetus gets its protein requirements in the form of amino acids and it seems reasonable to speculate that damage to the protein-synthetic mechanisms of the maternal liver might alter the amino-acid composition of the maternal 'plasma to the detriment of the foetus. McBurney (1947) wrote about 'the undernourished full-term infant' and protested against the practice of calling a baby 'premature' simply because its birth weight was low. The WHO Expert Committee (1961) recommended that babies whose birth weight was 54 lb (2,500 g) or less should in future be called 'low birth weight babies'; this makes it easier to separate the concept of birth weight from that of gestational age and to study the effect of disturbed relationships between the two: it also defines this particular group of babies straightforwardly in terms of what is actually measured. In conformity with this excellent principle I suggest that paediatricians, at least, should talk about the subject of this discussion as 'light for dates' babies.
For purposes of definition, increasing use is being made of percentile curves, relating birth weight to gestational age. These curves are preferable for this purpose to those based on means and standard deviations, since birth weights are not normally distributed at all gestational ages; also paediatricians, health visitors and others regularly use percentile curves in assessing postnatal growth, of which intrauterine growth is simply an earlier phase. Modification of our Newcastle curves by the method previously suggested (Neligan 1965) has proved satisfactory for the middle and lower percentiles; these fall very close to, but mostly a little above, the curves reported from Baltimore by Gruenwald (1966) . Our statistical results will be reported in terms of these curves.
In clinical practice, however, acceptable 'dates' may not be available for some babies (16% of legitimate singletons in our Newcastle population). The fact that a baby is grossly light for dates may still be obvious from his general appearance, 'wasted', or 'undernourished' (McBurney 1947) : or suspicion may be aroused by relating his birth weight to an assessment of his gestational age based on general or neurological physical signs (Farr et al. 1966 , Robinson 1966 . The usefulness of such exercises largely depends upon the possibility of therapeutic application. Disappointingly, we have found that calcification of the epiphyses, as judged from radiographs taken after delivery, is significantly delayed in babies who are light for dates as compared with heavier babies of the same gestational age.
No harmful effects of being light for dates were recognized by McBurney (1947) provided the baby was born alive and at term. But our Newcastle material shows a neonatal mortality which is about twice as high in babies whose birth weight falls below the 10th percentile as in those between the 25th and 75th percentile, at all stages of gestation. The characteristic cause of death in these 'light for dates' babies is asphyxia; significant delay in establishing regular respirations is twice as frequent and the pediatrician can help by providing an effective resuscitation service, ready to respond to the obstetrician's warning that he expects a particular baby to be light for dates.
The corresponding changes in blood gases and pH werrciearly described by Sjostedt et al. (1958) , whose term 'dysmaturity' has unfortunately become widely applied to the state of simply being light for dates. It was earlier used by Karn & Penrose (1951) to include babies who were heavy for dates.
The other important biochemical disturbance which is charactexistic of 'light for dates' babies is hypoglycemia, with or without symptoms (Shelley & Neligan 1966) . This contrasts with the other biochemical disorders of the first few days
